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DESCRIPTION 

IMAGE FILE LIST DISPLAY DEVICE 

5 Technical Field 

[0001] The present invention relates to an image file list display 
device that displays a list of image files. 

Background Art 

io [0002] In recent years, it has been popular that a moving image 
and a still image are taken by a digital still camera, a digital 
moving image camera and a portable mobile telephone. Also, in 
parallel with it, a personal computer for individual use (hereinafter 
called as "PC") has been widely used and the number of 

15 personally-owned image files accumulated in a device such as a 
memory device in the PC, has been explosively increased. 
[0003] When an image is viewed or printed, meaning that an 
image is searched for a certain purpose, from a large amount of 
image files, a scaled-down image of an image file (hereinafter 

20 called as a "thumbnail" ) is used. More specifically, it is common 
that a list of thumbnails is displayed on an image display device 
and a thumbnail of an image suitable for the purpose is selected 
from the thumbnails displayed. 

[0004] For example, in the PC, a large amount of image files are 
25 usually classified by a user and stored into a folder with a name 
corresponding to the classification. There is application software 
that displays the list of thumbnails of the image files based on 
each folder, and the user views the thumbnails displayed through 
the application software on the PC and selects an image suitable 
30 for the purpose. 

[0005] As an example of a general user interface for a 
conventional image display device, Fig. 1 to Fig. 4 show a display 
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example of the thumbnails on the PC. 

[0006] Fig, 1 shows a diagram indicating a screen configuration 
sample for the thumbnails displayed on a display device connected 
to the PC. As shown in Fig. 1, there is a folder display area 400 on 
5 a left side of the screen, and there is a thumbnail display area 
401 on a right side of the screen. 

[0007] When the user selects a folder displayed on the folder 
display area 400, image files stored in the selected folder are 
listed in a prescribed size on the thumbnail display area 401. 

10 [0008] Here, there is a case that the display area of the display 
device is limited and all of thumbnails in the image files of the 
selected folder may not be displayed. In that case, the 
application software provides following two methods to the user to 
have the user display the thumbnails in the image files, which are 

15 not displayed. 

[0009] A first method is a method to display a scroll bar on the 
screen and to display the thumbnails outside of the screen by 
operating the scroll bar. 

[0010] Fig. 2A is a diagram that shows a situation only 12 
20 thumbnails are displayed on the screen though there are actually 
24 thumbnails subject to display. 

[0011] As shown in Fig. 2B, among 24 thumbnails subject to 
display, only a part that exists in the thumbnail display area 401 
is actually displayed on the screen. At that time, it is possible to 
25 let the user project by a location and length of the scroll bar, 
which scope of the thumbnails is being displayed on the screen 
among all of the thumbnails subject to display. 

[0012] The display example shown in Fig. 2 indicates an example 
to display the scroll bar on a right edge of the screen and move it 
30 in upper and lower directions. But in a similar way, there is a 
method available to display the scroll bar in a horizontal direction 
on a bottom of the screen and to move a displaying scope of the 
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thumbnails into a right or left direction through the user's 
operations 

[0013] A second method is a method to display a larger number 
of thumbnails by reducing display size of each thumbnail. 
5 [0014] Fig. 3 is a diagram to show a screen to change the display 
size of the thumbnail. By using a display size setup menu 402 
indicated on the Fig. 3 and accepting a setup of the display size, 
the display size is changed. 

[0015] Fig. 4A is a display example of the screen in the case 
io where the display size of the thumbnail is set to 128 pixels x 128 
pixels, and Fig. 4B is a diagram to show a display example of the 
screen in the case where the display size of the thumbnail is set 
to 32 pixels x 32 pixels. 

[0016] As shown in Fig. 4A, 12 thumbnails are display in the case 
15 where of 128 pixels x 128 pixels. On the other hand, as shown in 
Fig. 4B, in the case of 32 pixels x 32 pixels, for example, 88 
thumbnails are displayed. In short, it can display approximately 
seven times (88/12 = 7.33) as many thumbnails as the case of 
128 pixels x 128 pixels. 
20 [0017] Other techniques regarding the thumbnail displays such as 
those shown above are publicly disclosed as well (refer to Patent 
Literature 1, Japanese Laid-Open Patent application No. 
10-307936 as an example) 

25 Disclosure of Invention 

Problems that Invention is to Solve 

[0018] In the first method mentioned above, for the thumbnails 
that are not displayed in the screen, it is not possible to confirm 
what kind of image, etc. are contained unless they are displayed 
30 within the screen by operating the scroll bar. That is to say, when 
a large volume of images is managed, a large number of 
thumbnails outside of the screen would exist so that there is an 
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issue that searching a targeted image becomes difficult. 
[0019] Also, in the second method, when a large amount of 
images are displayed at once, it is necessary to reduce the display 
size of the thumbnails so that a level of visibility of each 
5 thumbnail is lowered, which is an issue. 

[0020] Further, as mentioned above, when the image files stored 
in a folder selected by the user are only subject to thumbnail 
display and if the user wants to know a volume or contents of the 
image files stored in a folder other than the selected folder, he 

10 must reselect the folder, which is an issue. 

[0021] In this case, for example, if the image file in other folder 
is put in the selected folder, the user can view many thumbnails 
without reselecting a folder beforehand. However, thumbnails are 
simply sorted and displayed by a file name, etc. Therefore, they 

15 are not necessarily aligned in an order of attribute information 
that the user takes into account for his selection criteria. 
[0022] From a view point of above issues, the present invention 
aims at providing an image file list display device displaying a 
screen, by which a user can easily find an image file he targets to 

20 from a large volume of image files, within limited space of display. 

Means to Solve the Problems 

[0023] The image file list display device of the present invention 
is an image file list display device that displays on a screen a list 

25 of a plurality of image files classified by a series of plural types, 
the image file list display device including a scaled-down image 
display unit which displays each of the plurality of image files as a 
scaled-down image, which is an image scaled down from an image 
indicated by each image file, in which the scaled-down image 

30 display unit positions and displays a scaled-down image 
corresponding to an image file that belongs to a targeted type on 
a targeted page, and positions and displays a scaled-down image 
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corresponding to an other image file that belongs to the targeted 
type or a scaled-down image corresponding to an image file that 
belongs to an other type lying adjacent to the targeted type, on 
an untargeted page having a smaller display area than the 
5 targeted page. 

[0024] In this way, the image file list display device can display a 
number of scaled-down images on a targeted page and an 
untargeted page of which display area is smaller than the targeted 
page. In addition, there is continuity in a type between the 

10 scaled-down image displayed on the targeted page and the 
scaled-down image displayed on the untargeted page. 
[0025] In short, it is possible for an user to view a thumbnail 
displayed on the targeted page as well as referring an overview of 
thumbnails of which type is closer to the type of the thumbnail 

15 when he looks for an image file from a large volume of image 
files. 

[0026] The image file list display device in an aspect of the 
invention further including a classification type display unit for 
displaying a type where an image file corresponding to a 

20 scaled-down image displayed by the scaled-down image display 
unit belongs to, in which the classification type display unit 
displays, into alignment corresponding to a location of the 
targeted page and a location of the untargeted page on the screen, 
the type where the image file corresponding to the scaled-down 

25 image displayed on the targeted page belongs to and the type 
where the image file corresponding to the scaled-down image 
displayed on the untargeted page belongs to. 

[0027] The image file list display device in an aspect of the 
invention, in which, in the case where scaled-down images 
30 corresponding to image files belonging to a same type are 
positioned on a plurality of pages, the classification type display 
unit displays the type corresponding to the pages in an area 
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having size corresponding to the number of the pages. 
[0028] In this way, the user can recognize which type of image 
file the scaled-down image of the targeted page and of the 
untargeted page is for. Also, because each type is displayed in 
5 the area of size corresponding to the number of pages by each 
type, it is possible for the user to recognize how many image files 
exist for each of the types according to the size. 

Effects of the Invention 

10 [0029] It is possible to provide an image file list display device 
that display a screen within a limited display area where a user 
can easily finds an image file he targets to from a large volume of 
image files. 

15 Brief Description of Drawings 

[0030] FIG. 1 is a diagram to show a screen structure example in 

the case where thumbnails are displayed on the display device 

connected to the PC through a conventional technique. 

FIG. 2 is a diagram to show a situation where only 12 
20 thumbnails are displayed in the screen through the conventional 

technique even though there are actually 24 thumbnails are 

available for displaying. 

FIG. 3 is a diagram to show an example of a screen to 

change thumbnail size through the conventional technique. 
25 FIG. 4 is a diagram to show a screen display example 

according to the change in the thumbnail size through the 

conventional technique. 

FIG. 5 is a diagram to show an outlook of an image display 

system related to an embodiment of the present invention. 
30 FIG. 6 is a diagram to show a display example of a 

thumbnail display window displayed on a display 200 by an image 

display device 100. 
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FIG. 7 is a functional block diagram to show functional 
structure of the image display device 100. 

FIG. 8 is a functional block diagram to show functional 
structure of a classification type drawing unit 21. 
5 FIG. 9 is a functional block diagram to show functional 

structure of a thumbnail display page drawing unit 23. 

FIG. 10 is a diagram to show an example of data structure 
of a drawing list. 

FIG. 11 is a diagram to show size of a thumbnail display 
10 page 2, etc. in an image display area 1 displayed on the 
thumbnail display window. 

FIG. 12 is a diagram to express a typical example of a 
virtual page configuration and a location of a basic page 
component in a world coordinate system. 
15 FIG. 13 is a functional block diagram of a page click 

detecting unit 70 that is a composing unit for changing a targeted 
page by a click on a thumbnail display page 2. 

FIG. 14 is a diagram to show a typical animation display in 
the case where the targeted page is switched. 
20 FIG. 15 is a diagram to show a display example in the case 

where a classification type list is located within the thumbnail 
display window. 

FIG. 16 is a diagram to show a display example in the case 
where attribute information of the image file and a keyword input 
25 screen are displayed on the display 200. 

FIG. 17 is a functional block diagram to show functional 
structure of the thumbnail display page drawing unit 23 for 
executing a two-dimensional process on the thumbnail display 
page 2 and displaying it. 
30 FIG. 18 is a diagram to show a display example of the 

thumbnail display page 2 that is drawn and displayed on the 
display 200 by the thumbnail display page drawing unit 23 shown 
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on the Fig. 17. 

FIG. 19 is a functional block diagram to show another 
structure of the thumbnail display page drawing unit 23 for 
executing a two-dimensional process on the thumbnail display 
5 page 2 and displaying it. 

FIG. 20 is a diagram to show a display example of the 
thumbnail display page 2 drawn and displayed on the display unit 
200 by the thumbnail display page drawing unit 23 shown on the 
Fig. 19. 

10 

Best Mode for Carrying out the Invention 

[0031] With reference to drawings, the following explains a best 
mode for carrying out the present invention. 

At first, using Fig. 5 to Fig. 9, structure of the image display 
15 system related to an embodiment of the present invention is 
explained. 

[0032] Fig. 5 is a drawing that shows an outlook of an image 
display system 110 related to the embodiment of the present 
invention. 

20 The image display system is a system that displays an image to a 
user and includes an image display device 100, a display 200 and 
an input device 300. The input device 300 includes a keyboard 
300a and a mouse 300b. 

[0033] The image display device 100 is an example of an image 
25 file list display device of the present invention, which draws an 
image memorized according to an instruction of the user, and 
displays it on the display 200. 

[0034] The image display device 100 includes a thumbnail list 
display function that lists up thumbnails of images and an image 
30 display function that displays an original image indicated by a 
thumbnail selected by the user from the list of the thumbnails. 
[0035] The display 200 is a liquid crystal display that displays a 
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screen drawn by the image display device 100. The input device 
300 is the keyboard 300a and the mouse 300b to input a user 
instruction into the image display device 100. 

[0036] Fig. 6 is a diagram that shows a display example of the 
5 thumbnail display window displayed on the display 200 by the 
image display device 100. 

[0037] The thumbnail display window includes an image display 
area 1 and a classification type display area 5. The image display 
area 1 includes a targeted area A located in a center and 

10 untargeted areas B that exist on right and left sides of the 
targeted area A. Also, the thumbnail display pages 2 where a 
plural number of thumbnail frames 4 are located is displayed on 
each of these areas. The thumbnails and a file name of an image 
file corresponding to the thumbnails are displayed on the 

15 thumbnail frame 4. 

[0038] In addition, hereinafter the thumbnail display page 2 
displayed in the targeted area A is referred to as a "targeted 
page". 

Also, hereinafter the thumbnail display page 2 displayed in the 
20 untargeted area B is also referred to as an "untargeted page". 
Therefore, any thumbnail display page 2 other than the targeted 
page is regarded to be the untargeted page. Also, it is possible 
to display a plural number of untargeted pages in the untargeted 
area B. 

25 [0039] Furthermore, the image display area 1 has virtual 
three-dimensional space and the targeted page is frontally located. 
The thumbnail display page 2 displayed in the untargeted area B 
is displayed obliquely in the virtual three-dimensional space. As a 
result, the thumbnails facing the front on the targeted page and 

30 the obliquely located thumbnails on the thumbnail display page 2 
displayed in the untargeted area B are displayed in the image 
display area 1. That is to say, in a display area on the screen, a 
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display area of the untargeted page is smaller than the one of the 
targeted page. 

[0040] In the classification type display area 5, an individual 
classification type name display section 6 that displays a 
5 classification type name, which is a name of the classification type 
subject to display at present. 

[0041] The classification type is information that shows a 
classification of an image file and its thumbnail. To be more 
specific, the image file has attribute information such as a 
10 shooting location, shooting date and time. Also, because the 
thumbnail is corresponded to an attribute of an image file, which 
is an original image, and memorized, the thumbnails that belong 
to the same classification type have common attribute 
information. 

15 [0042] In addition to it, the classification type has hierarchic 
structure. For example, a classification type called "Aomori 
prefecture" and "Nagano prefecture" are held in a classification 
type called "Region". 

[0043] On a background of the individual classification type name 
20 display section 6 displayed in the classification type display area 5, 
a color is attached. For example, the background color of the 
"Aomori prefecture" is in blue (which is expressed with dots on Fig. 
6), the background color of the "Nagano prefecture" is in green 
(which is expressed with slant lines on Fig. 6), and the 
25 background color of the "Fukuoka prefecture" is in white. 
Additionally, a peripheral part of each thumbnail display page 2 in 
the image display area 1 has the same color as the one for the 
individual classification type name display section 6 that 
corresponds to its thumbnail display page 2. 
30 [0044] On the individual classification type name display section 6, 
a thumbnail display index 7 that shows existence of the thumbnail 
display page 2 that corresponds to each of the classification type. 
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For example, there are two pages of the thumbnail display page 2 
for the classification type, "Fukuoka prefecture 7 '. 
[0045] Furthermore, at present, a targeted page index 8 that 
clearly specifies the thumbnail display page 2 that is a targeted 
5 page. As shown in Fig. 6, the targeted page at present is a first 
page of the thumbnail display page 2 for the classification type, 
"Nagano prefecture". 

[0046] By clicking the thumbnail display index 7 through user's 
operations of the input unit 300, the targeted page is changed to 
10 the thumbnail display page 2 corresponding to the clicked 
thumbnail display index 7. 

[0047] Actions taken by the image display device 100 to draw the 
image display area 1 and the classification type display area 5 of 
the thumbnail display window are explained later. 

15 [0048] Fig. 7 is a functional block diagram that shows functional 
structure of the image display device 100. As stated above, the 
image display device 100 is a device that draws a memorized 
image file according to an instruction of the user, and displays it 
on the display 200. 

20 [0049] Regarding the image display device 100, only 
characteristic composing units in the image display device 100 are 
explained. 

[0050] The image display device 100 includes an accepting unit 
10, an image file memorizing unit 11, a classification type data 

25 memorizing unit 12, an attribute information converting unit 13, 
an image display area calculating unit 14, a page configuration 
calculating unit 15, a data controlling unit 16, a classification type 
drawing unit 21, a classification type display area calculating unit 
22, a thumbnail display page drawing unit 23 and an output unit 

30 24. 

[0051] The classification type display area calculating unit 22 
includes a page count calculating unit 17, a display area 
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calculating unit 18, a sequence calculating unit 19 and an 
individual location calculating unit 20. 

[0052] The accepting unit 10 is a processing unit that accepts an 
input conducted by the user from the input device 300, and 
5 according to contents of the input, transfers the contents of the 
input to each composing unit included in the image display device 
100. 

[0053] The image file memorizing unit 11 is a memorizing device 
that memorizes image files and attribute information held by the 
10 image files (for example, latitude and longitude for a shooting 
location, shooting date and time and so on). 

In the present embodiment, it is assumed that a plural number of 
image files and their attribute information are already memorized. 
[0054] The classification type data memorizing unit 12 is a 

15 memorizing device that memorizes thumbnails, which is either 
extracted or generated from the image file, by corresponding it to 
attribute information of its original image, and further memorizes 
its classification type. Additionally, an identifier is attached to 
each of the thumbnails when it is memorized so that the 

20 thumbnails and the attribute information of the thumbnails are 
specified by the identifier. 

[0055] The data controlling unit 16 is a processing unit that 
controls inputs and outputs of information in the image file 
memorizing unit 11 and the classification type data memorizing 
25 unit 12. 

[0056] The attribute information converting unit 13 is a 
processing unit that converts input contents from the input device 
300 into attribute information held in the image file. 
[0057] For example, if a prefecture name is input by the user, it 
30 reads out latitude and longitude of a shooting location of attribute 
information held in the image file through the data controlling unit 
16, and converts it to a prefecture name corresponding to the 



- 12- 



latitude and the longitude. Details of the conversion are explained 
later in description of actions. 

[0058] The image display area calculating unit 14 is a processing 
unit that decides a location of the image display area 1 and 
5 horizontal and vertical numbers of pixels (unless otherwise 
specified, hereinafter referred to as "size") from image display 
size of the display 200 or size of the thumbnail display window 
designated by the user 

[0059] The page configuration calculating unit 15 is a processing 

10 unit that calculates and decides a number of thumbnails by each 
page, which is a maximum number of thumbnails displayed on a 
single page of the thumbnail display page 2, a page configuration 
as a shape of the page, size of page blank space within the page, 
etc., from the size of the image display area 1 decided by the 

15 image display area calculating unit 14 and size stipulated as a 
thumbnail. In the present embodiment, the page configuration of 
the thumbnail display page 2 is decided to be a rectangle. 
[0060] The classification type display area calculating unit 22 is a 
processing unit that decides size of the classification type display 

20 area 5, and decides a location and size of the individual 
classification type name display section 6, etc. displayed in the 
classification type display area 5, and as stated above, includes 
the page count calculating unit 17, the display area calculating 
unit 18, the sequence calculating unit 19 and the individual 

25 location calculating unit 20. 

[0061] The page count calculating unit 17 is a processing unit 
that calculates a number of the classification type pages which is 
a number of the thumbnail display page 2 corresponding to each 
classification type. The display area calculating unit 18 is a 

30 processing unit that decides a location and size of the 
classification type display area 5. Also, the display area 
calculating unit 18 decides an individual classification type area 
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based on the number of classification type pages calculated by the 
page count calculating unit 17. Here, the individual classification 
type area is an area of each classification type in the classification 
type display area 5, and an area where each of the individual 
5 classification type name display section 6 exists. In addition, size 
of the individual classification type area is decided in proportion to 
the number of classification type pages calculated by the page 
count calculating unit 17. 

[0062] The sequence calculating unit 19 is a processing unit that 
10 decides a classification type display sequence, which is a display 
sequence of the individual classification type name display section 
6 in the classification type display area 5 based on a classification 
type sequence parameter entered or designated from the input 
device 300. The classification type sequence parameter is a 
15 parameter regarded as criteria for a display sequence of the 
individual classification type name display section 6. In the 
display example shown in Fig. 1, a parameter, "From north" is 
being designated. 

[0063] The individual location calculating unit 20 is a processing 
20 unit that calculates a location and an area of the individual 
classification type name display section 6 in the classification type 
display area 5 from the classification type display sequence 
decided by the sequence calculating unit 19 and the individual 
classification type area decided by the display area calculating 
25 unit 18. 

[0064] The classification type drawing unit 21 is one of examples 
for a classification type display unit and a slider display unit in the 
image file list display device of the present invention, which is a 
processing unit that draws the classification type display area 5. 
30 Details of the classification type drawing unit 21 are explained 
later with reference to Fig. 8. 

[0065] The thumbnail display page drawing unit 23 is a processing 
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unit that takes out a thumbnail to be displayed from the 
classification type data memorizing unit 12 according to a number 
of thumbnails calculated per page and a page configuration 
decided by the page configuration calculating unit 15, and a 
5 number of the classification type pages and a classification type 
display sequence that are outputs of the classification type display 
area calculating unit 22, and draws the image display area 1 
containing the thumbnail display page 2. Details of the thumbnail 
display page drawing unit 23 are explained later with reference to 
10 Fig. 9. 

[0066] The thumbnail display page drawing unit 23 is one of 
examples for a scaled-down image display unit in the image file 
list display device of the present invention. 

[0067] The output unit 24 is a processing unit that receives data 
15 of the classification type display area 5 and of the image display 
area 1 drawn by the classification type drawing unit 21 and the 
thumbnail display page drawing unit 23, and outputs it to the 
display 200. 

[0068] Fig. 8 is a functional block diagram that shows functional 
20 structure of the classification type drawing unit 21. The 
classification type drawing unit 21 is, as stated above, a 
processing unit that draws the classification type display area 5, 
which includes an index location deciding unit 41, an index 
drawing unit 42, a corresponding page deciding unit 43 and a 
25 targeted page deciding unit 44. 

[0069] The index location deciding unit 41 is a processing unit 
that decides a location of the thumbnail display index 7 located at 
regular intervals on the individual classification type name display 
section 6 based on the location and the area of the individual 
30 classification type name display section 6 calculated by the 
individual location calculating unit 20. 

[0070] The index drawing unit 42 is a processing unit that draws 
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the classification type display area 5 including the thumbnail 
display index 7. Also, it accepts clicking operations input from 
the input device 300 by the user for the thumbnail display index 7 
via the accepting unit 10, and informs the targeted page deciding 
5 unit 44 which thumbnail display index 7 is clicked. 

[0071] The corresponding page deciding unit 43 is a processing 
unit that decides one-to-one corresponding relationship between 
each thumbnail display index 7 and the thumbnail display page 2 
displayed in the image display area 1 from the classification type 

10 display sequence and a number of the classification type pages 
received via the individual location calculating unit 20. 
[0072] The targeted page deciding unit 44 is a processing unit 
that transmits the number of the thumbnail display page 2 
corresponding to the clicked thumbnail display index 7, that is, 

15 the number of the thumbnail display page 2 to be a targeted page, 
from the corresponding relationship between the thumbnail 
display index 7 and the thumbnail display page 2, which is an 
output of the corresponding page deciding unit 43. 
[0073] Fig. 9 is a functional block diagram that shows functional 

20 structure of the thumbnail display page drawing unit 23. The 
thumbnail display page drawing unit 23, as stated above, is a 
processing unit that draws the image display area 1, which 
includes a drawing list generating unit 60, a three-dimensional 
inverse transformation processing unit 61, a thumbnail 

25 three-dimensional configuration deciding unit 62, a basic page 
component memorizing unit 63, a basic page component placing 
unit 64 and a three-dimensional drawing unit 65. 
[0074] The drawing list generating unit 60 is a processing unit 
that generates a drawing list, which is a list based on each 

30 classification type for page numbers of the thumbnail display page 
2 to be drawn and identifiers, etc of the thumbnails to be placed. 
The drawing list is explained later with reference to Fig. 10. 
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[0075] The three-dimensional inverse transformation processing 
unit 61 is a processing unit that decides a virtual page 
configuration of the thumbnail display page 2 in virtual 
three-dimensional space by using the image display area 1 as a 
5 view port of the virtual three-dimensional space, and a page 
configuration area calculated by the page configuration calculating 
unit 15 as its basis, etc. 

[0076] The thumbnail three-dimensional configuration deciding 
unit 62 is a processing unit that decides a virtual thumbnail 

10 configuration, which is a configuration of the thumbnail mapped 
on the thumbnail display page 2 in a virtual page configuration. 
[0077] The basic page component memorizing unit 63 is a 
memorizing unit that memorizes the virtual page configuration 
and the virtual thumbnail configuration as a basic page component. 

15 A heading component, which is a part to show a heading of each 
page, is already stored in the basic page component memorizing 
unit 63. The heading component is explained later with reference 
to Fig. 12. 

[0078] The basic page component placing unit 64 is a processing 
20 unit that places the basic page component as a basis for 
placement of the thumbnail display page 2 in virtual 
three-dimensional space. The three-dimensional drawing unit 65 is 
a processing unit that draws the image display area 1 including 
the thumbnail display page 2 placed in the virtual 
25 three-dimensional space. 

[0079] Fig. 10 is a drawing to show one of examples for data 
structure of the drawing list. The drawing list, as stated above, is 
a list based on each classification type for page numbers of the 
thumbnail display page 2 to be drawn and the identifiers, etc. of 
30 the thumbnails to be placed. The drawing list includes "a 
classification type", "a page number within a classification type 
page", "a thumbnail identifier", and "a color" as its item. 
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[0080] The drawing list is generated by the drawing list 
generating unit 60 based on a number of thumbnails per page 
decided by the page configuration calculating unit 15, a 
classification type memorized in the classification type data 
5 memorizing unit 12, and a thumbnails and its attribute 
information. It memorizes the "color" as its item sent from the 
classification type drawing unit 21. 

[0081] The drawing list indicated in Fig. 10 shows thumbnails 
having a classification type, "Aomori prefecture", "Nagano 

10 prefecture", or "Fukuoka prefecture" as its attribute information 
are subject to be drawn, and also the page number of the 
thumbnail display page 2 is assigned to each of the classification 
type, and the thumbnail identifier respectively placed on each of 
the thumbnail display page 2 is addressed. 

15 [0082] Next, operations of the image display device 100 in the 
image display system 1 of the present embodiment is explained. 
<1. Registration of a classification type> 

A prefecture name is input as a classification type from the input 
device by the user. For example, if "Aomori prefecture" is input, 
20 the attribute information converting unit 13 receives "Aomori 
prefecture" via the accepting unit 10. 

[0083] The attribute information converting unit 13 reads out 
latitude and longitude of a shooting location, which is attribute 
information of an image file, and decides whether the latitude and 
25 the longitude respectively correspond to "Aomori prefecture" or 
not. If it decides the latitude and the longitude correspond to 
"Aomori prefecture", it converts the latitude and the longitude 
to "Aomori prefecture", and transmits it to the data controlling 
unit. 

30 [0084] The data controlling unit 16 extracts a thumbnail of an 
image file of which latitude and longitude are converted 
to "Aomori prefecture". Furthermore, it makes "Aomori prefecture" 
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be corresponded to the thumbnail and have the classification type 
data memorizing unit 12 memorize it. Additionally, it makes the 
image file memorizing unit 11 memorize "Aomori prefecture" as 
attribute information of the image files. 
5 [0085] If there is a thumbnail already corresponding to other 
attribute information in the classification type data memorizing 
unit 12, it adds the classification type "Aomori prefecture" as new 
attribute information to be memorized for the thumbnails. Also, 
if the image file does not contain any thumbnail, the data 

io controlling unit 16 generates a thumbnail from the image file. 

[0086] Regarding the above decision whether latitude and 
longitude correspond to one prefecture or not, it is conducted 
based on degrees of latitude and degrees of longitude and 
digitized information of prefecture boarders. 

15 [0087] To be more specific, suppose if latitude is x, and longitude 
is y on a map for a prefecture boarder, the prefecture boarder can 
be expressed as a line segment, ax + by + c = 0, and the attribute 
information converting unit 13 digitizes the boarder lines by 
converting a prefecture into an n polygon. For example, Aomori 

20 prefecture is approximated by an n convex polygon and its sides 
of the polygon are expressed by a directional vector P m (m = 1 to 
n). Regarding a direction of the vector, if the direction of the 
vector is set to be a front, it is a direction where an inside of the 
prefecture is always located at a left side of the vector. 

25 [0088] Also, if a position of a shooting location for an image A is 
Q, and if a starting point of a directional vector P m of each ridge 
line to a directional vector for Q is Q m , Q is validated to be an 
inside of Aomori prefecture when all of vector products, P m x Q m 
are positive. Therefore, the image A is classified into Aomori 

30 prefecture. If it is approximated by a reentering polygon, it can be 
divided into convex polygons and validated whether each piece is 
located inside or outside of each convex polygon. 
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[0089] Through the above operations, the classification 
type "Aomori prefecture" is registered as attribute information of 
the thumbnail in the classification type data memorizing unit 12, 
and also as attribute information of an image file in the image file 
5 memorizing unit 11. 

[0090] When the data controlling unit 16 memorizes "Aomori 
prefecture", "Nagano prefecture" and "Fukuoka prefecture" as 
attribute information of the thumbnail in the classification type 
memorizing unit 12, it also memorizes these prefecture names as 

10 a classification type. In addition, it generates a classification 
type, "Region", which is a higher level concept of these prefecture 
names, and makes the classification type, "Region" be 
corresponded to each of the classification types for these 
prefecture names and has the classification type memorizing unit 

15 12 memorize them. 

[0091] The display example of the thumbnail display window 
shown in Fig. 6 is a display example in the case where "Nagano 
prefecture" and "Fukuoka prefecture" are registered after the 
above mentioned "Aomori prefecture" is registered, and a 

20 "Region" is designated as its higher level classification type for 
these prefecture names through certain operations of the user. 
[0092] In a way like this, the image display device 100 can 
convert latitude and longitude, which is difficult to be understood 
by the user, into an explicitly understandable prefecture name, 

25 and can register it. That is to say, the prefecture name can be 
displayed as a classification type. Moreover, the data controlling 
unit 16 can search the thumbnail to be displayed by a name of the 
prefecture where its original image is taken, which speeds up 
searching processes. 

30 <2. Decision of a location and size for each component in the 
image display area 1> 

[0093] Fig. 11 is a drawing to show size of each component in the 
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image display area 1 displayed on the thumbnail display window. 
[0094] It is possible to change a vertical to horizontal ratio and a 
number of pixels for the thumbnail display window through 
operations of the input device 300 by the user. In addition, the 
5 thumbnail display window has an area to show a menu (not 
shown) and others for file operations (hereinafter referred to as 
"other area") besides the image display area 1 and the 
classification type display area 5. 

[0095] Therefore, the image display area calculating unit 14 
10 decides a location and size of the image display area 1 by 
reducing the other area from the thumbnail display window area 
decided by the user operations. A horizontal width of the 
classification type display area 5 is decided by the classification 
type display area calculating unit 22. Also, a vertical width of the 
15 classification type display area 5 is a predetermined value. That is 
to say, the vertical width of the image display area 1 is decided by 
reducing the predetermined vertical width of the classification 
type display area 5 from a vertical width of the thumbnail display 
window. 

20 [0096] Here, as shown in Fig. 6, the image display device 100 
displays a thumbnail according to a page unit of the thumbnail 
display page 2 in the image display area 1. Therefore, the page 
configuration calculating unit 15 uses the same size as the 
targeted area A of the image display area 1 as the size of the 

25 thumbnail display page 2, which becomes a target page. 

[0097] In the present embodiment, the horizontal width of the 
target area A is decided at a rate of the horizontal width of the 
image display area 1. And its rate is the one selected by the user 
from three choices of "80 percent, 70 percent or 60 percent". 

30 [0098] That is to say, the image display area calculating unit 14 
receives the rate designated by the user, and decides a number of 
pixels for the horizontal axis of the targeted area A. The page 
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configuration calculating unit 15 receives the number of pixels for 
the horizontal axis of the targeted area A and decides the value as 
a number of pixels for the horizontal axis of the targeted page. 
[0099] The page configuration calculating unit 15 calculates a 
5 number of thumbnails per page and size of blank space in a page 
based on the decided number of pixels for the horizontal axis of 
the thumbnail display page 2 and size of the thumbnails. To be 
more specific, they are calculated through following actions. 
[0100] As shown in Fig. 11, suppose the number of pixels for the 

10 horizontal axis of the image display area 1 is L, the number of 
pixels for the horizontal axis of the thumbnail display page 2 is S, 
the number of pixels for the horizontal axis of the thumbnail is a, 
the number of pixels for the horizontal axis between thumbnails is 
b, the number of pixels for the horizontal axis for both right and 

15 left blank space on the thumbnail display page 2 is x, the number 
of pixels for the horizontal axis of the untargeted area B located 
at right and left sides in the image display area 1 is d (in the 
present embodiment, size of both right and left the untargeted 
area B is identical). 

20 [0101] Here, L is a value decided by the image display area 
calculating unit 14, and S is a value already decided by the page 
configuration calculating unit 15. Consequently, d is also a 
decided value. Also, certain values are respectively prescribed for 
a and b. Therefore, the page configuration calculating unit 15 

25 calculates a number of thumbnails per page for the thumbnail 
display page 2 and a number of pixels for the horizontal axis of 
both right and left blank space. 

[0102] Under the above conditions, a following formula works out. 
L = ka + (k-l)b + 2x + 2d (Formula 1) 

30 X ^ X min 

(k: a number of thumbnails in a horizontal axis direction on the 
thumbnail display page, x mjn : Minimum x) 
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That is, calculate a number of thumbnails, k max in a horizontal 
axis direction of the maximum thumbnail display page that 
becomes 

2x = L - k (a + b) + b - 2d ^ 2x min (Formula 2) 
5 [0103] Next, calculate x that satisfies a following formula, 
Formula 3 using a number of thumbnails, k maX/ in a horizontal axis 
direction calculated from the above (Formula 3). 

S = k m ax a + (kmax — 1) b + 2 x (Formula 3) 
[0104] From this, a number of pixels for the horizontal axis of the 

10 blank space x is calculated. In the same way, the number of 
thumbnails in a horizontal axis direction can also be decided. In 
the way like this, because the number of thumbnails in the 
horizontal axis direction and the number of thumbnails in the 
vertical axis direction can be decided, the number of thumbnails 

15 per page, which is the maximum number of thumbnails positioned 
on a page of the thumbnail display page 2, can be calculated. As 
stated above, in the current embodiment, the page configuration 
of the thumbnail display page 2 is a rectangle. 

[0105] Here, it is also possible, without stipulating a as a number 
20 of pixels for a horizontal axis of the thumbnails, to increase or 
decrease the number of pixels for the thumbnails in proportion to 
the size of the image display area 1, that is, in proportion to the 
size of the thumbnail display page. However, though it is 
effective if a ratio between horizontal and vertical size of the 
25 image display area 1 is limited, the ratio between horizontal and 
vertical size for a thumbnail is also changed and the thumbnail 
becomes distorted if a ratio between horizontal and vertical size is 
not limited. In the present embodiment, since the size of the 
thumbnail display window is variable through user operations, the 
30 ratio between vertical and horizontal size of the thumbnail is also 
changed. Therefore, in the present embodiment, the number of 
pixels for the thumbnail is prescribed. 
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[0106] As mentioned above, based on the location and size of 
each component calculated, the thumbnail display page drawing 
unit 23 draws the image display area 1. 

<3. Decision of a location and size of each component in the 
5 classification type display area 5> 

[0107] Next, the classification type display area calculating unit 
22 outputs a number of classification type pages, a classification 
type display sequence, a location and size of the individual 
classification type area based on a number of thumbnails per page 
10 calculated by the page configuration calculating unit 15 and a 
number of thumbnails per classification type memorized in the 
classification type data memorizing unit 12. 

[0108] The following explains operations regarding outputs of 
above mentioned values of the page count calculating unit 17, the 
15 display area calculating unit 18, the sequence calculating unit 19 
and the individual location calculating unit 20, which are 
composing elements of the classification type display area 
calculating unit 22 shown in Fig. 7. 

[0109] Following explanation is provided based on a case 
20 assuming that a classification type, "Region" is selected and that 
thumbnails having "Aomori prefecture", "Nagano prefecture" 
or "Fukuoka prefecture", which are a lower level classification type 
of the "Region", as their attribute information are subject to 
display through specific operations of the input device 300 by the 
25 user. 

[0110] The page count calculating unit 17 calculates a number of 
classification type pages that should be displayed by each 
classification type. To be more specific, the number of 
thumbnails per page, which is calculated by the page 
30 configuration calculating unit 15 is assumed to be 25 thumbnails. 
[0111] Moreover, among the thumbnails memorized in the 
classification type data memorizing unit 12, numbers of 
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thumbnails having either the classification type "Aomori 
prefecture", "Nagano prefecture", or "Fukuoka prefecture 7 ' as its 
attribute information are assumed to be respectively 23, 72 and 
48 thumbnails. The numbers of each classification type page are 
5 simply 23/25, 72/25 and 48/25. Here, values under a decimal 
point for each of the values are rounded up so that the numbers 
of classification type pages are: one page for "Aomori prefecture"; 
three pages for "Nagano prefecture"; and two pages for "Fukuoka 
prefecture". 

10 [0112] Next, the display area calculating unit 18 decides a 
horizontal width of the classification type display area 5 from the 
screen display size of the display 200 or the size of the thumbnail 
display window designated by the user in the same way as the 
image display area calculating unit 14 does. Furthermore, based 

15 on the number of the classification type pages, it decides a 
horizontal width of the individual classification type area, which is 
an area of each classification type. To be more specific, it is 
decided through following actions. However, certain values are 
stipulated for a vertical width of the classification type display 

20 area 5 and a vertical width of the individual classification type 
area. 

[0113] The display area calculating unit 18 reduces the other area 
from the area of the thumbnail display window decided by the 
user's operations, and then decides a location of the classification 
25 type display area 5 and a number of pixels for its horizontal axis, 
in the same way as the image display area calculating unit 14 
does. 

[0114] Next, a ratio between numbers of each classification type 
pages for "Aomori prefecture", "Nagano prefecture" and "Fukuoka 
30 prefecture" is 1:3:2 so that the number of pixels of the horizontal 
axis for the classification type display area 5 is divided by 1:3:2 
to decide numbers of pixels of the horizontal axis for each 
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individual classification type area of "Aomori prefecture", "Nagano 
prefecture" and "Fukuoka prefecture". 

[0115] Here, in Fig. 6, from left to right, the classification type is 
displayed in a sequence from north to south, that is in a sequence 
5 starting from "Aomori prefecture", "Nagano prefecture" 
and "Fukuoka prefecture". This sequence is decided by the 
sequence calculating unit 19. 

[0116] To be more specific, the sequence calculating unit 19 
accepts a classification type sequence parameter, which is a 

10 criteria of the sequence and input from the input device 300. 

[0117] The sequence calculating unit 19 decides the classification 
type display sequence based on the classification type sequence 
parameter and information necessary for calculation of the 
sequence. The information necessary for calculation of the 

15 sequence is information related to the classification type, which is 
held by the sequence calculating unit 19. For example, 
information related to a location where a prefecture exists is held 
by the sequence calculating unit 19. And, in the case of the 
display example shown in Fig. 6, the sequence is calculated based 

20 on the information and the classification type sequence parameter 
specifying "From north". 

[0118] In the present embodiment, the classification type display 
sequence calculated by the sequence calculating unit 19 is a 
sequence sorted according to a certain criteria. That is to say, it 

25 is a continuous sequence in a degree of similarities of the 
classification types. Therefore, except a first and a last ones in 
the sequence, if a certain classification type is set to be a 
standard criteria, a location of a classification type that is most 
similar to the standard classification type is closest to it. As it 

30 goes far from the standard classification type, the least similar 
classification types are located. Hereinafter, classification types 
aligned according to a continuous sequence of similarity of 
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classification type are called as "a series of classification types". 
[0119] This classification type display sequence calculated by the 
sequence calculating unit 19 is also an alignment sequence of the 
thumbnail display page 2 decided by the thumbnail display page 
5 drawing unit 23. That is to say, the classification types of the 
thumbnail display page 2 that are aligned and displayed on the 
image display unit 1 are a series of classification types. Actions 
taken by the thumbnail display page drawing unit 23 are 
explained later. 

10 [0120] Here, it is possible to change the classification type 
sequence parameter. The classification type sequence parameter 
is changed to other parameter through a specific operation of the 
input device 300 by the user (for example, it is changed to "From 
south"). In accordance with this change, the sequence 

15 calculating unit 19 calculates a new classification type display 
sequence through above mentioned actions. 

[0121] The individual location calculating unit 20 calculates a 
location and a number of pixels for a horizontal axis of the 
individual classification type area within the classification type 

20 display area 5 from the classification type display sequence 
calculated by the sequence calculating unit 19 and the location of 
the classification type display area 5 and the number of pixels for 
the horizontal axis of the individual classification type area that 
are calculated by the display area calculating unit 18. 

25 [0122] Based on the locations and sizes of each components 
calculated above, the classification type drawing unit 21 draws a 
classification type display area. 

<4. Drawing of the classification type display area 5> 
[0123] Next, the classification type drawing unit 21 receives 
30 locations and sizes of each components within the classification 
type display area 5 from the individual location calculating unit 20, 
and draws the classification type display area 5 including each 
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component. 

[0124] The following explains actions related to the above 
mentioned drawing taken by the index location deciding unit 41, 
the index drawing unit 42, the corresponding page deciding unit 
5 43 and the targeted page deciding unit 44, which are composing 
elements of the classification type drawing unit 21 shown in Fig. 8. 
[0125] The index location deciding unit 41 receives a location and 
size of the individual classification type area, a classification type 
display sequence and a number of classification type pages that 
10 are output from the individual location calculating unit 20. From 
these values received, it decides locations of the thumbnail 
display indexes 7 for a number of each classification type pages at 
regular intervals on an upper part of the individual classification 
type area. 

15 [0126] The index drawing unit 42 draws the thumbnail display 
index 7 based on the location decided by the index location 
deciding unit 41. Also, it draws the individual classification type 
display area. 

[0127] Through actions taken by the above index location 
20 deciding unit 41 and the index drawing unit 42, the thumbnail 

display indexes 7 are located at regular intervals in a way they 

correspond to each of the individual classification type areas just 

as shown in the display example indicated in Fig. 6. 

[0128] A predetermined color is attached to each of the individual 
25 classification type display areas to be distinctive each other. This 

color information is sent to the thumbnail display page drawing 

unit 23 via the targeted page deciding unit 44. 

[0129] The corresponding page deciding unit 43 decides a 
corresponding relationship of 1 to 1 between the thumbnail 
30 display index 7 and the thumbnail display page 2 displayed in the 
image display area 1 from the classification type display sequence 
and a number of the classification type pages. 
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[0130] Here, when one of the thumbnail display indexes 7 is 
clicked through operations of the input device 300 by the user, the 
index drawing unit 42 accepts the clicking operation. It further 
detects the location clicked and selects the clicked thumbnail 
5 display index 7. 

[0131] Also, it draws the targeted page index 8 on an upper part 
of the clicked thumbnail display index 7. The information 
indicating the clicked thumbnail display index 7 is output to the 
targeted page deciding unit 44. 

10 [0132] The targeted page deciding unit 44 decided a targeted 
page number that is a number of the thumbnail display page 2 as 
a targeted page and outputs it to the thumbnail display page 
drawing unit 23 from the information indicating the clicked 
thumbnail display index 7 and the corresponding relationship 

15 between the thumbnail display index 7 and the thumbnail display 
page 2 that is an output of the corresponding page deciding unit 
43. 

[0133] The display example shown in Fig. 6 is a second page of 
the whole and shows that the thumbnail display page 2, which is a 
20 first page of the classification type, "Nagano prefecture", is 
selected as a targeted page. 

[0134] From the actions mentioned above, the classification type 
drawing unit 21 draws the classification type display area 5 and 
displays it on the display 200 via the output unit 24. 
25 <5. Drawing of the image display area 1> 

[0135] Next, the thumbnail display page drawing unit 23 receives 
necessary information from the data controlling unit 16 and so on, 
and draws the image display area 1 including the thumbnail 
display page 2. 

30 [0136] The following explains actions related to the above 
mentioned drawing taken by the drawing list generating unit 60, 
the three-dimensional inverse transformation processing unit 61, 
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the thumbnail three-dimensional configuration deciding unit 62, 
the basic page component memorizing unit 63, the basic page 
component placing unit 64 and the three-dimensional drawing unit 
65, which are composing elements of the thumbnail display page 
5 drawing unit 23 shown in Fig. 9. 

[0137] The drawing list generating unit 60 generates a drawing 
list from the number of thumbnails per page input from the page 
configuration calculating unit 15 and the thumbnails and their 
attribute information acquired from the classification type data 
10 memorizing unit 12 via the data controlling unit 16. Here, 
extraction of the thumbnails subject to display and their attribute 
information from the classification type data memorizing unit 12 is 
conducted by the data controlling unit 16. 

[0138] The drawing list, as shown in Fig. 10, includes a 
15 classification type, a page number in the classification page, and a 
thumbnail identifier as its items. Based on this drawing list, the 
thumbnail display page 2 is drawn. 

[0139] In the drawing list shown in Fig. 10, the classification 
types are listed in a sequence of "Aomori prefecture", "Fukuoka 

20 prefecture", "Nagano prefecture". However, in the classification 
type display area 5 and the image display area 1, it is followed by 
a classification type display sequence calculated by the sequence 
calculating unit 19. Also, the sequence to take out thumbnails is 
in accordance with a predetermined sequence based on shooting 

25 dates, time, altitude and longitude that are attribute information 
of the thumbnails. 

[0140] Here, the thumbnail display page drawing unit 23 positions 
a page of the thumbnail display page 2 selected as a targeted 
page by a user's instruction on a targeted area A, which is the 
30 most upfront and biggest area occupied in the image display area 
1. In addition, it positions the thumbnail display page 2 other 
than the targeted page in the untargeted area B. 
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[0141] The alignment sequence of the thumbnail display page 2 in 
the image display area 1 is an alignment sequence calculated by 
the sequence calculating unit 19, which is, as mentioned above, a 
continuous sequence according to similarity of classification types. 
5 [0142] That is to say, the thumbnail display page 2 displayed in 
left and right sides of the targeted page in the untargeted area B 
has less similarity to the classification type as it goes far away 
from the targeted page. Using a measure of such similarity, the 
thumbnail display page drawing unit 23 provides a change in an 

10 occupied area, more specifically a display area, of the thumbnail 
display page 2 displayed in the untargeted area B. In short, as it 
goes far from the targeted page, the display area size of the 
thumbnail display page 2 is reduced and a process to provide a 
three-dimensional visual effect is executed. 

15 [0143] The following explains actions taken for the above 
mentioned process. 

The three-dimensional inverse transformation processing unit 61 
uses the image display area 1 as a view port for virtual 
three-dimensional space based on a location and size of the image 
20 display area 1 input from the page configuration calculating unit 
15. 

[0144] Also, the three-dimensional inverse transformation 
processing unit 61 decides a virtual page configuration in the 
virtual three-dimensional space using following five elements as 
25 an input. 

[0145] The five elements are size and a configuration of the 
thumbnail display page 2 decided by the page configuration 
calculating unit 15, a location of a virtual camera that is set in 
advance, an angle of view of the virtual camera that is set to 
30 acquire an image in an aspect ratio equivalent to a vertical to 
horizontal ratio of the image display area 1 and a specific distance 
from a rectangular virtual screen to be displayed as a targeted 
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page. 

[0146] The following describes a deciding method for a virtual 
page configuration. An image display in an ordinary 
three-dimensional process is to convert a local coordinate system 
5 of a three-dimensional component to a world coordinate system, 
shoot it with a virtual camera on a virtual screen and convert it to 
a screen coordinate system. 

[0147] Since a page configuration area in the screen coordinate 
system is available as an input at this point, it means to execute 

10 an inversed conversion process and calculate a virtual page 
configuration in the local coordinate system. That is to say, if the 
virtual camera information such as a virtual camera location is 
specified, and if the virtual screen and a virtual page configuration 
in a viewing coordinate system are in parallel, and besides their 

15 distance is fixed, it is possible to calculate a virtual page 
configuration by conducting the inversed coordinate conversion. 
[0148] Here, the three-dimensional inverse transformation 
processing unit 61 adds an area for identification from other 
classification type pages to a virtual page configuration. For 

20 example, if the virtual page configuration is a rectangular, a 
configuration that surrounds the rectangular is set. In addition, a 
classification type component, which is a component to identify it 
from other classification type pages, is pasted on the 
configuration surrounding its rectangular. Or it is supplemented 

25 by dividing the rectangular and treating them as a classification 
type component. 

[0149] Fig. 12A is a diagram to show the virtual page 
configuration. As shown in Fig. 12A, there is a classification type 
part 82 in a surrounding edge of a virtual page configuration 80, 
30 and furthermore, there is a header component 81, which is to 
show a header of the page, on one of its sides. The header part 
81 is memorized in advance in the basic page component 
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memorizing unit 63. 

[0150] Next, the thumbnail three-dimensional configuration 
deciding unit 62 calculates a virtual thumbnail configuration, 
which is a thumbnail configuration mapped on the thumbnail 
5 display page 2 in a virtual page configuration. Although this can 
be calculated in the same way as the above mentioned method for 
the three-dimensional inverse transformation processing unit 61, 
it can also be calculated by the number of thumbnails per page 
and position of the thumbnails. 

10 [0151] In short, a ratio of an alignment location for thumbnails 
calculated by the page configuration calculating unit 15 with the 
number of thumbnails per page and stipulated size of thumbnails 
calculated based on the above (Formula 1) is applied to the 
coordinate system in the virtual page configuration calculated by 

15 the three-dimensional inverse transformation processing unit 61. 
From this way, the virtual thumbnail configuration can be 
calculated. 

[0152] The thumbnail three-dimensional configuration deciding 
unit 62 memorizes the virtual page configuration and the virtual 

20 thumbnail configuration calculated above as a basic page 
component in the basic page component memorizing unit 63. As 
mentioned above, the header component to show a header is 
already stored in the basic page component memorizing unit 63. 
[0153] Next, the basic page component placing unit 64 executes 

25 calculation for placing the thumbnail display page 2 in virtual 
three-dimensional space. To be more specific, with the number of 
classification type pages input from the page count calculating 
unit 17 and a display sequence of classification types input from 
the sequence calculating unit 19, a number of all of the thumbnail 

30 display pages 2 to be drawn and alignment of these thumbnail 
display pages 2 are calculated. Moreover, alignment of the basic 
page components in a local coordinate system, which corresponds 



-33 - 



to the thumbnail display page 2 of a targeted page number input 
from the targeted page deciding unit 44, is calculated. Also, the 
alignment of the basic page components is calculated in the world 
coordinate system to make the display areas on the screen 
5 smaller when drawn as they are located far from the targeted 
page. 

[0154] A targeted page number input from the targeted page 
deciding unit 44 is a page number indicating where the page is 
located from a left side of the thumbnail display pages 2 in the 
10 image display area 1. The thumbnail display page 2, which is a 
targeted page, is specified from this number, the classification 
type display sequence input from the sequence calculating unit 19 
and a drawing list acquired from the drawing list generating unit 
60. 

15 [0155] Fig. 12B is a drawing to express a typical example for 
alignment of a plural number of the same basis page components 
in a world coordinate system. In Fig. 12B, an x axis and a y axis 
are located for a basic page component as a targeted page in a 
local coordinate system, on a straight line L, which is in parallel 

20 with the X axis on a plane surface P vertically located on a Z axis 
in the world coordinate system. 

[0156] Also, an origin O-i of the basic page component 
corresponding to the thumbnail display page 2, which is closest to 
the targeted page, is located on the straight line L, and the y axis 
25 is on the plane surface P and located in parallel with the Y axis in 
the world coordinate system. 

[0157] The X axis is facing a little towards the Z axis from the 
plane surface P. In the same way, (a distance between O 0 and 
O-i) > (a distance between O-i and 0. 2 ) > (a distance between 0- 2 
30 and 0. 3 ) are applicable to 0- 2 and 0. 3 on the straight line L. 

[0158] In addition, all of y axes are in parallel with the Y axes. As 
it goes far away from the targeted page, the x axes are facing 
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towards the Z axes. On the other hand, a right below edge Pi of 
the basic page component, of which origin is Oi, is on the straight 
line L, and its y axis is located in parallel with the Y axis. In the 
same way, P 2 and P 3 are located on the straight line L, and 
5 moreover, in order to make (distance between P 0 and Pi) > 
(distance between Pi and P 2 ) > (distance between P 2 and P 3 ) 
applicable, the x axes are located in a way that gradually face 
towards the -Z axes. Also, a header component is attached on a 
first page of each classification type. Each of the classification 

10 types is displayed on the header component. 

[0159] In short, as shown in Fig. 12 B, the basic page component 
placing unit 64 puts the basic page components at shorter 
intervals and in bigger angles between the x axis and X axis as 
they are located further from the targeted page. Since the 

is thumbnail display page 2 is to be drawn on these basic page 
components, the thumbnail display page 2 is placed 
three-dimensionally to make its display area smaller on the screen, 
as it is far from the targeted page. 

[0160] It is also possible to decide distance between origins for 
20 each page components such as O 0/ O-i and 0- 2 , and distance 
between points showing the right bottom of each basic page 
component such as P 0 , Pi and P 2 with geometric progression. 
[0161] Also, if the distance between O 0 and Oi is set as c, and if 
the distance d and 0 2 is set as geometric progression of c-r(r<l) , 
25 the distance occupying on a horizontal axis direction of the 
thumbnail display page 2 can be calculated by a sum of the 
geometric progression of a number of the thumbnail display pages 
2. In short, c can be decided by calculating c where the sum of 
the geometric progression equals to a width of the horizontal axis 
30 direction of the image display area 1. 

[0162] Also, these distances are decided to place all of the basic 
page components are contained within a view volume provided by 
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an angle of a virtual camera view. In the same way, a rotation of 
the basic page component around the y axis can also be 
calculated by setting its rotation angle as geometric progression. 
[0163] In the present embodiment, in the case where the basic 
5 page component is a plane rectangular component and a plural 
number of the basic page components are aligned, a side of the Y 
axis direction, which is closest to the virtual camera is located on 
the place surface P, and besides each top of both ends of this side 
is aligned to be placed on a parallel straight line to the X axis of 

10 the plane surface P. 

[0164] In short, in the present embodiment, when drawn, empty 
space other than the thumbnail display page 2 is reduced as much 
as possible within the image display area 1, and thumbnails close 
to the virtual camera on the thumbnail display page 2 near the 

15 targeted page are placed to be viewed in a well balance with the 
thumbnails on the targeted page. 

[0165] Next, the three-dimensional drawing unit 65 takes out the 
basic page component and the header component, which are used 
as a basis to place the thumbnail display page 2, from the basic 

20 page component memorizing unit 63. Furthermore, using 
positions of the basic page component and the header component 
in the world coordinate system created by the basic page 
component placing unit 64 (in the present embodiment, the 
origins, the X axes and the Y axes in the viewing coordinate 

25 system and the world coordinate system are identical), coordinate 
conversion is applied to make them be in a screen coordinate 
system. Next, based on a thumbnail identifier of the drawing list 
generated by the drawing list generating unit 60, a thumbnail to 
be drawn is taken out from the classification type data 

30 memorizing unit 12. A thumbnail configuration decided by the 
thumbnail three-dimensional configuration deciding unit 62 is 
applied to the thumbnail taken out, and a mapping process is 
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executed to it onto the basic page component. 

[0166] Additionally, a classification type component, which is a 
component to identify the page from other classification type page 
is drawn in a color designated in an item called "color" within the 
5 drawing list. 

[0167] Here, a value set as an input of the three-dimensional 
inverse transformation processing unit 61 is used for a location 
and an angle of view in the world coordinate system of the virtual 
camera, it is also optionally possible to set them from 

10 characteristics of the three-dimensional process. Also, for a 
process of a hidden surface, if a Z buffer process catered in a 
graphics engine of PC is used, it can be executed in high speed. 
[0168] From above mentioned actions taken by the 
three-dimensional drawing unit 65, the image display area 1 is 

15 drawn. The drawn image display area 1 is displayed on the 
display 200. 

[0169] As mentioned above, the image display device 100 in the 
present embodiment draws a thumbnail by each of the thumbnail 
display pages 2. 

20 [0170] Here, if there are so many thumbnails that are subject to 
thumbnail display, it is difficult to display all of the thumbnail 
display page 2 in the same size. Therefore, the image display 
device 100 set a targeted page within a plural number of the 
thumbnail display pages 2. 

25 [0171] Also, the image display area 1 has virtual 
three-dimensional space, and a front location of the targeted page 
faces towards an targeted area A, which is located at the most 
upfront position and has the biggest display area. Anything other 
than the targeted page is located in the untargeted area B, which 

30 is located at right and left sides of the targeted area A. 

[0172] A plural number of the thumbnail display pages 2 located 
in the image display area 1 are aligned from a left side of the 



-37 - 



image display area to a right side according to a classification 
type indication sequence calculated by the sequence calculating 
unit 19. 

[0173] Here, the classification type indication sequence is, as 
5 mentioned above, a continuous sequence according to similarity of 
the classification types. In addition, the image display device 
100 executes a process to reduce a display size of the thumbnail 
display page 2 in the untargeted area B on the screen through the 
three-dimensional process as it is far from the targeted page. 

10 [0174] In short, it means untargeted pages are condensed and 
their display size is reduced according to a meaning distance of 
the classification types, which exist between the classification 
types corresponding to the targeted pages and the classification 
types corresponding to the untargeted pages. 

15 [0175] For example, assume a case that thumbnails having any of 
months from "January" to "December" as attribute information 
indicating a shooting month subject to thumbnail display. 
[0176] If the thumbnail display page 2 of which classification is 
"July" is a targeted page, a month which is most similar to July is 

20 June and August. Therefore, a display area of the thumbnail 
display page 2 of which classification type is "June" or "August" is 
a second biggest area after a display area of the thumbnail 
display page of "July". Then, next months in the sequence, which 
are "May" and "September", are displayed with smaller occupying 

25 areas. This is effective because it is highly likely that the user 
updates the target page to the thumbnail display page 2 closely 
located to the targeted page. 

[0177] Also, suppose the classification type subject to thumbnail 
display is "Region" and the classification type of the targeted page 
30 is "A Prefecture", which are shown by the display example in Fig. 
6. In this situation, the classification type of the thumbnail 
display page 2 close to the targeted page is prefectures near the 
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A prefecture. That is to say, it can be considered that a plural 
number of neighbor prefectures are often covered in travel 
pictures so that the user can easily finds out a thumbnail of a 
picture he aims at finding from a plural number of thumbnails of 
5 travel pictures. 

[0178] As mentioned above, the image display device 100 in the 
present embodiment can draw a targeted page selected to be 
viewed by the user and the thumbnail display page 2 near the 
targeted page at the same time. Also, as the thumbnail display 
10 page 2 is closer to the targeted page, a level of similarity for the 
classification type of the thumbnail display page 2 is higher to the 
classification type of the targeted page. Also, the display area in 
the image display area 1 becomes bigger. 

[0179] In this way, the user can view the thumbnails efficiently. 
15 That is to say, it is easier to find a targeted image file from a 
large amount of image files. 

[0180] Also, in the classification type display area 5, an individual 
classification type area is displayed according to a number of the 
thumbnail display page 2 for each classification type. Therefore, 

20 if a plural number of the classification types are subject to 
thumbnail display, the user can visually seize how many image 
files are available for each of the classification types. 
[0181] Additionally, the thumbnail display page 2 other than the 
targeted page is displayed in the untargeted area B of the image 

25 display area 1. The targeted page is updated by clicking the 
thumbnail display index 7 displayed in the classification type 
display area 5. In short, the user can instantly switch a targeted 
page by clicking the thumbnail display index 7. 

[0182] Also, a targeted page index 8 is displayed on the 
30 thumbnail display index 7 corresponding to the targeted page. 
Therefore, even if there are a plural number of the thumbnail 
display pages 2, it is easily identifiable which thumbnail display 
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page 2 of which classification type is currently a target page. 
[0183] Moreover, a three-dimensional CG display is used as an 
optimum display format that extends characteristics of the 
present invention that display thumbnails by each unit of the 
5 thumbnail display page 2. To be more specific, a targeted page 
facing to a front is displayed in the upfront location of the virtual 
three-dimensional space. Also, the untargeted pages other than 
the targeted page are displayed at right and left sides of the 
target page in a way they diagonally across the screen. That is 
10 to say, it is possible to display the thumbnails in an expressing 
method close to reality for the user. 

[0184] The method to update the targeted page can be any 
method other than clicking the thumbnail display index 7. For 
example, by clicking the thumbnail display page 2 other than the 
15 targeted page, the clicked thumbnail display page 2 can be 
updated to a targeted page. 

[0185] Fig. 13 is a functional block diagram of a page click 
detecting unit 70, which is a composing unit for updating a 
targeted page through the click on the thumbnail display page 2. 

20 [0186] As shown in Fig. 13, the page click detecting unit 70 
includes a coordinate detecting unit 71, a crossing deciding unit 
72 and a targeted page deciding unit 73. By having the page click 
detecting unit 70, the image display device 100 can update a 
targeted page when the thumbnail display page 2 is clicked. The 

25 page click detecting unit 70 is an example of a deciding unit in the 
image file display device of the present invention. 
[0187] The coordinate detecting unit 71 is a processing unit that 
detects a point designation through a click of the user, and 
outputs a point coordinate value. The crossing deciding unit 72 is 

30 a processing unit that specifies a basic page component in the 
clicked virtual three-dimensional space based on the point 
coordinate value. The targeted page deciding unit 73 is a 
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processing unit that decides whether the thumbnail display page 2 
is a targeted page corresponding to the basic page component 
specified by the crossing deciding unit 72. 

[0188] If an inside of the image display area 1 is clicked by the 
5 user, the coordinate detecting unit 71 detects the click via the 
accepting unit 10, Furthermore, the point coordinate value 
clicked in the screen coordinate system is output to the crossing 
deciding unit 72. 

[0189] The crossing deciding unit 72 receives the point coordinate 

10 value, and acquires information related to the virtual 
three-dimensional space such as a location of the basic page 
component in the virtual three-dimensional space from the basic 
page component placing unit 64. Moreover, using the acquired 
information, it decides whether there is a crossing point between 

15 a sight line passing the point coordinate value from the virtual 
camera location and the basic page component within the virtual 
three-dimensional space. In addition, if there is a crossing point, 
the basic page component closest to the virtual camera, which 
means the basic page component located at an upfront position is 

20 specified. If there is no crossing point, no actions are taken. 

[0190] From a cross relationship between a position of the basic 
page component and the thumbnail display page 2 in the 
three-dimensional space, the targeted page deciding unit 73 
decides whether the thumbnail display page 2 corresponding to 

25 the basic page component specified by the crossing deciding unit 
72 is a current targeted page or not. Briefly, it decides whether 
the thumbnail display page 2 clicked by the user is a current 
targeted page or not. 

[0191] If it is not the targeted page, a page number of the clicked 
30 thumbnail display page 2 is output as a targeted page number in 
the thumbnail display page drawing unit 23. The thumbnail display 
page drawing unit 23 receives the targeted page number, and 
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draws the thumbnail display page 2 corresponding to the targeted 
page number as a targeted page. 

[0192] Also, the targeted page number is output to the index 
drawing unit 42. The index drawing unit 42 draws a targeted 
5 page index 8 on an upper part of the thumbnail display index 7 
corresponding to the thumbnail display page 2 that becomes a 
targeted page. 

[0193] If the clicked thumbnail display page 2 is decided to be the 
current targeted page by the targeted page deciding unit 73, the 

10 crossing deciding unit 72 decides whether it intersects with a 
virtual thumbnail configuration. If it intersects with a virtual 
thumbnail configuration through the intersection decision, a signal 
to call up an original image file of the thumbnails that intersects. 
If it does not intersect with it, no actions are taken. 

15 [0194] As mentioned above, it makes it easier for the user to 
update a targeted page by having the image display device 100 
include a component part that updates a targeted page by clicking 
the thumbnail display page 2. In short, it provides an effective 
means to find out an image file targeted to. 

20 [0195] Moreover, when a targeted page is switched, a motion of 
the thumbnail display page 2 can be displayed in animation. 
[0196] Fig. 14 is a diagram to show an example of the typical 
animation display when the targeted page is switched. As shown 
in Fig. 14, the targeted page index 8 plays a role as a tab of a 

25 slider for continuously updating the targeted page. Also, suppose 
there are three thumbnail display indexes 7, which means there 
are three thumbnail display pages 2. In addition, hereinafter, 
when a ''slider location" is stated, it indicates a location of the 
targeted page index 8. 

30 [0197] In Fig. 14A, the slider location is located at the thumbnail 
display index 7 on a left side, and the thumbnail display page #1 
is displayed as a targeted page. 
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[0198] Next, in Fig. 14B, the slider location is a location in middle 
of the thumbnail display index 7 on a left side and the thumbnail 
display index 7 in the center. There is no explicit targeted page. 
And a thumbnail display page #1 and a thumbnail display page #2 
5 are displayed in the same configuration. 

[0199] Also, in Fig. 14C, the slider location is located at the 
thumbnail display index 7 in the center, and the thumbnail display 
page #2 is the targeted page. 

[0200] In this case, for example, the index drawing unit 42 can 

io detect motions of a mouse pointer operated through the input 
device 300 by the user, and draw the targeted page index 8 
according to the motions. Additionally, those motions can be 
transmitted to the thumbnail display page drawing unit 23, and 
the thumbnail display page drawing unit 23 can draw the 

15 thumbnail display page 2 according to the motions. 

[0201] As mentioned above, the image display device 100 can 
display switching of the targeted pages with an animation display, 
which means it is possible to display it with moving pictures. 
Also, the user can use the targeted page index 8 as a tab of the 

20 slider, and switches the targeted page. 

[0202] By making it in this way, a response to operations of the 
slider executed by the user can be explicitly expressed as 
animated motions. Furthermore, if the slider is stopped at a 
central location of the thumbnail display indexes 7, the animation 

25 is also stopped. That is to say, in a half way state of an updating 
process for a targeted page, two thumbnail display pages 2 
located next each other can be viewed simultaneously. In this way, 
the user can simultaneously grasp an overview of thumbnails 
existing in those two thumbnail display pages 2 located next each 

30 other. Moreover, it is possible to view all of the thumbnail display 
pages 2 by moving smoothly between them. 

[0203] In the way like this, displaying the thumbnail display page 
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2 dynamically and updating the targeted page smoothly are quite 
effective for the user to find out an image he is targeted to. 
[0204] In addition, it is mentioned above that the individual 
classification type is displayed in the individual classification type 
5 name display section 6 within the classification type display area 5. 
However, it may be located, for example, in a thumbnail display 
window in a list format. 

[0205] Fig. 15 is a diagram to show a display example in the case 
where the classification type list is located in the thumbnail 

10 display window. As shown in Fig. 15, a classification type list 9 is 
displayed at a left side of the thumbnail display window. 
[0206] Layered classification types are displayed in the 
classification type list 9. For example, each classification type of 
"January", "February", "March", "April", "May", "June" and 

15 "September" exists under the classification type called "Year 
2003". This classification type such as "January" is displayed by 
clicking a " + " button located on a left side of "Year 2003". In 
sum, by clicking the " + " button, classification types in a lower 
layer of the classification type are sorted and displayed in a list. 

20 [0207] Fig. 15 is a display example in the case where "Year 2003" 
is selected from the classification type list 9 by the user. In short, 
it indicates that thumbnails having the classification type "Year 
2003" as attribute information are subject to display. Also, in the 
classification type display area 5, the classification types such as 

25 "January" and "February" in the classification type "Year 2003" are 
displayed, and the thumbnail display pages 2 corresponding to the 
classification types are displayed in the image display area 1. 
[0208] Under this situation, if, for example, Year 2001 is clicked, 
thumbnails having the classification type "Year 2001" as their 

30 attribute information become subject to display. 

[0209] For example, drawing related to the above classification 
type list 9 can be conducted by the thumbnail display page 
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drawing unit 23. The thumbnail display page drawing unit 23 
acquires a classification type memorized in the classification type 
data memorizing unit 12 via the data controlling unit 16 and can 
draw the classification type list 9. 
5 [0210] Also, for example, the index drawing unit 42 acquires 
information regarding a location of the classification type list 9 in 
the thumbnail display window and detects the location clicked. 
Additionally, from the detected location, it can output information 
to change the display of the classification display list from the 
10 detected location into the thumbnail display page drawing unit 23, 
etc. 

[0211] As mentioned above, by placing the classification type list 
in the thumbnail display window, for example, it is possible for the 
user to directly select a classification subject to thumbnail display 
15 from many classification types. In short, when the user views 
many thumbnails, he can easily move to other classification type. 
As a result, it is possible to ease a process to find out an image 
file that is targeted to. 

[0212] Also, in the display example shown in Fig. 6, it is supposed 
20 that the classification type of a prefecture name such as "Aomori 
prefecture" is registered by the operations of the user. However, 
the classification type can be generated from attribute information 
in the image files memorized in the image file memorizing unit 11. 
[0213] Fig. 16 is a diagram to show a display example in the case 
25 where attribute information of the image file is displayed in the 
display 200. 

[0214] As shown in Fig. 16A, the image file is shot by a digital 
camera, etc., and a file name, a manufacturer's name of the 
digital camera, etc. are added as attribute information when it is 
30 stored. The data controlling unit 16 extracts a shooting date 
from this attribute information and has the classification type data 
memorizing unit 12 memorize each of its year, month and day as 
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attribute information together with its thumbnail. 
[0215] Moreover, the data controlling unit 16 has the classification 
type data memorizing unit 12 memorize, for example, "Year 
2003" as a classification type. In addition, it has the 
5 classification type data memorizing unit 12 memorize "January", 
"February", etc. as a classification type, which are a month the 
thumbnails holds as attribute information by corresponding it to 
"Year 2003". In this way, when "Year 2003" is specified as 
subject to thumbnail display, thumbnails belonging to the 
10 classification types such as "January", "February", etc. contained 
in the classification type "Year 2003" become subject to thumbnail 
display. 

[0216] Also, in the image display device 100, the user may add 
new attribute information for an image file. 
15 [0217] Fig. 16B is a diagram to show a display example of a 
keyword input screen for the user entering a keyword for an 
image file. 

[0218] In this case, for example, it is possible that the data 
controlling unit 16 accepts an entry of letter strings from the 
20 input device 300 by the user, and has the image file memorizing 
unit 11 memorize it as attribute information of the relevant image 
files. Furthermore, it is possible to have the classification type 
data memorizing unit 12 memorize the keyword as a classification 
type. 

25 [0219] In this way, a keyword can be a classification type, and 
thumbnails having the same key word as attribute information can 
be treated as an object to be displayed. 

[0220] That is to say, if the user wants to group a plural number 
of image files into the same classification type, a same keyword 
30 can be set for these image files. In this way, if the keyword is 
designated as a classification type, the image display device 100 
can display thumbnails of these image files at once. As a result, it 
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makes it easier for the user to find out an image file, which is 
targeted to, from these image files. 

[0221] In addition, by displaying the classification type list 9 
shown in the above mentioned Fig. 15, it is possible to display a 
5 list of image files having the keyword as attribute information. 

[0222] Also, in the present embodiment, it is explained that there 
is virtual three-dimensional space in the image display area 1, 
and that the thumbnail display page drawing unit 23 makes a 
drawing by executing a three-dimensional process on the 
10 thumbnail display page 2. However, the thumbnail display page 
drawing unit 23 can make a drawing on the thumbnail display 
page 2 by executing a two-dimensional process in stead of the 
three-dimensional process. 

[0223] Fig. 17 is a functional block diagram of the thumbnail 
15 display page drawing unit 23 for executing a two-dimensional 
process and displaying a result of the process on the thumbnail 
display page 2. The thumbnail display page drawing unit 23 
shown in Fig. 17 can draw a plural number of the thumbnail 
display pages 2, for example, in a position and a configuration 
20 shown in Fig. 18. 

[0224] Fig. 18 is a diagram to show a display example of the 
thumbnail display page 2 that the thumbnail display page drawing 
unit 23 makes a drawing and displays it on the display 200. As 
shown in Fig. 18, the targeted page is at a forefront position and 
25 has a biggest display area. Also, as the thumbnail display page 2 
recedes from the targeted page, the thumbnail display page 2 is 
scaled down and its display area becomes smaller, deletion of a 
hidden surface is conducted, and three-dimensional expression is 
applied. 

30 [0225] Even in this case, as far as an alignment sequence of the 
thumbnail display pages 2 is concerned, continuity of similarity for 
their attribution information is not lost. In short, the user can 
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see the outline of the thumbnail display pages that are closely 
related to the targeted page, which are in vicinity to the targeted 
page that is currently subject to viewing. 

[0226] The thumbnail display page drawing unit 23 shown in Fig. 
5 17 includes the drawing list generating unit 60, a two-dimensional 
page drawing unit 32, a two-dimensional image deforming unit 33, 
a drawing sequence sorting unit 51, and a placement calculating 
unit 52. 

[0227] The drawing list generating unit 60 is the same as the 
10 drawing list generating unit 60 shown in Fig. 9, which is a 
processing unit to generate a drawing list (See Fig. 10). The 
two-dimensional page drawing unit 32 is a processing unit that 
acquires a thumbnail to be drawn via the data controlling unit 16 
and two-dimensionally draws thumbnail display page 2. 
15 [0228] The two-dimensional image deforming unit 33 is a 
processing unit that deforms the thumbnail display page 2 
through affine transformation and outputs it at an appropriate 
location. The drawing sequence sorting unit 51 is a processing 
unit that decides a drawing sequence of a plural number of the 
20 thumbnail display pages 2. The placement calculating unit 52 is a 
processing unit that calculates a parameter of affine 
transformation applied to the untargeted page. 

[0229] The thumbnail display page drawing unit 23 composed as 
above draws a plural number of the thumbnail display pages 2 at 
25 the position and in a configuration shown in Fig. 18 through 
actions taken as follow. 

[0230] At first, the drawing sequence sorting unit 51 receives a 
number of classification type pages from the page count 
calculating unit 17, a classification type display sequence from the 
30 sequence calculating unit 19 and a targeted page number from 
the targeted page deciding unit 44. 

[0231] The drawing sequence sorting unit 51 decides a drawing 
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sequence for all of the thumbnail display pages 2 to be drawn and 
outputs a page number of the thumbnail display page 2, which is 
the farthest from the targeted page, as a page number to be 
drawn at first. In other words, the two-dimensional page drawing 
5 unit 32 selects and starts drawing the thumbnail display page 2 of 
which number is the farthest from the targeted page number. 
[0232] Also, the number of the page to be drawn at first is sent to 
the placement calculating unit 52. 

The placement calculating unit 52 decides a parameter of affine 
10 transformation from the page number of the page to be drawn, 

the number of the classification type pages and the targeted page 

number. Here, a parameter is output for making the thumbnail 

display page 2, which is the farthest from the targeted page 

number, be most deformed and scaled-down. 
15 [0233] The two-dimensional image deforming unit 33 deforms the 

thumbnail display page based on this parameter and outputs it at 

an appropriate location. 

[0234] Next, the drawing sequence sorting unit 51 outputs a 
drawing page number, which is the second farthest from the 
20 targeted page. The two-dimensional page drawing unit 32 draws 
the thumbnail display page 2 of the designated drawing page 
number. 

[0235] The placement calculating unit 52 also output a parameter 
of affine transformation of which scaled-down ratio is lowered 

25 down, and continues the same process. 

[0236] Here, in the same way as the basic page component 
placing unit 64 shown in Fig. 9, a distance between the thumbnail 
display pages 2 may be decided through geometric progression. 
[0237] By repeating the above actions until the targeted page is 

30 drawn, a plural number of the thumbnail display pages 2 at the 
position and in the configuration shown in Fig. 18 are displayed. 
[0238] The two-dimensional drawing may also be conducted in a 
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simpler configuration. 

Fig. 19 is a functional block diagram to show the thumbnail 
display page drawing unit 23 in other configuration for executing a 
two-dimensional process to the thumbnail display page 2 and 
5 displaying the result. The thumbnail display page drawing unit 23 
shown in Fig. 19 can draw, for example, a plural number of the 
thumbnail display pages 2 at the position and in a configuration 
shown in Fig. 20. 

[0239] Fig. 20 is a diagram to show a display example of the 

10 thumbnail display page 2 that is drawn and displayed on the 
display 20 by the thumbnail display page drawing unit 23 shown 
in Fig. 19. As shown in Fig. 20, the targeted page is at the 
forefront, and an occupied area of the thumbnail display page 2 
becomes smaller as it recedes from the targeted page. 

15 [0240] Even in this case, as far as an alignment sequence of the 
thumbnail display page 2 is concerned, continuity of similarity for 
its attribution information is not lost. In short, the user can see 
the outline of the thumbnail display pages that are closely related 
to the targeted page, which are in vicinity to the targeted page 

20 that is currently subject to viewing. 

[0241] The thumbnail display page drawing unit 23 shown in Fig. 
19 includes the drawing list generating unit 60, the 
two-dimensional page drawing unit 32 and the two-dimensional 
image deforming unit 33. These composing units are the same as 

25 those for the thumbnail display page drawing unit 23 shown in Fig. 
17, but draw a plural number of the thumbnail display pages 2 at 
the position and in a configuration shown in Fig. 20 through 
difference procedures. 

[0242] The drawing list generating unit 60 outputs a drawing list 
30 and outputs it to the two-dimensional page drawing unit 32. 

The two-dimensional page drawing unit 32 decides the thumbnail 
display pages 2 to be drawn and its drawing sequence from the 
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drawing list and a classification type display sequence received 
from the sequence calculating unit 19. In addition, it acquires 
necessary thumbnails via the data controlling unit 16, and draws 
the thumbnail display page 2. The drawn thumbnail display page 
5 2 is output to the two-dimensional image deforming unit 33. 

[0243] The two-dimensional image deforming unit 33 holds data 
of the thumbnail display page 2 drawn by the two-dimensional 
page drawing unit 32, and decides the thumbnail display page 2, 
which becomes an targeted page. For example, if the number of 
10 the classification type pages is "5", it selects "3" in the center. In 
this way, the thumbnail display page 2 of which classification type 
display sequence has a third position is decided to be a targeted 
page. 

[0244] Moreover, it executes affine transformation for horizontal 
15 movement to first and fifth thumbnail display pages 2, which are 
farthest from the targeted page and outputs them at positions far 
from the targeted page. In the same way, it outputs second and 
fourth thumbnail display pages 2 at designated right and left 
positions of the targeted page. Lastly, it outputs and places the 
20 third thumbnail display page 2, which is decided to be the 
targeted page, in the center. 

[0245] The two-dimensional drawing unit 32 may make drawing 
regardless of the classification display sequence. For example, it 
draws in a sequence of the drawing list shown in Fig. 10, and 
25 retains these drawn thumbnail display pages 2. Besides, it may 
output these drawn thumbnail display pages 2 into the 
two-dimensional image deforming unit 33 according to the 
classification type display sequence. 

[0246] As mentioned above, the thumbnail display page drawing 
30 unit 23 can be configured to execute the two-dimensional process. 
In short, it may not require capabilities to make three-dimensional 
drawings and may be in a simpler configuration. 
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[0247] Also, even in the case where it draws the two-dimensional 
thumbnail display page 2, the user can see an outline of the 
thumbnail display pages that are closely related to a targeted 
page, which are in vicinity to the targeted page that is currently 
5 subject to viewing. 

[0248] Also, in the current embodiment, the configuration of the 
thumbnail display page 2 is supposed to be a rectangular. 
However, the configuration of the thumbnail display page 2 may 
not be a rectangular. 

10 [0249] The following explains an embodiment in the case where a 
non-rectangular area such as a trapezoid area and a hexagon area 
is used for a configuration of the thumbnail display page 2. Here, 
processes for the page configuration calculating unit 15 and the 
basic page component placing unit 64, which are different from 

15 those processes for the aforementioned embodiment are explained. 
[0250] The page configuration calculating unit 15 retains 
configuration data for the thumbnail display page and a derivation 
formula exclusively used for the page configuration within its unit. 
This derivation formula is to uniquely decide a number of 

20 thumbnails that can be pasted on each page according to input 
values for numbers of pixels in vertical and horizontal direction of 
the image display area 1 in the same way as the formula 1 in the 
aforementioned embodiment. 

[0251] In the description of the above mentioned embodiment, it 
25 is explained that the page configuration calculating unit 15 finds a 
number of pages in the vertical axis direction and in the horizontal 
axis direction. However, regarding a way thumbnails are aligned 
in the case where a maximum number of thumbnails are displayed 
just like a case that a non-rectangular configuration such as a 
30 trapezoid and a hexagon is selected for the thumbnail display 
page, they are not necessarily aligned in a form that n lines and 
m rows of the thumbnails are displayed. In short, it is difficult to 
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decide the derivation formula applicable to any kind of page 
configurations. 

[0252] Therefore, the page configuration calculating unit 15 
retains derivation formulas per page configuration. In the page 
5 configuration calculating unit 15, after it finds a number of 
thumbnails to be displayed by each page using this derivation 
formula, it adjusts the configuration of the thumbnail display page 
2 according to the number of the thumbnails. This adjustment is 
done through, for example, a scaling process in each direction of 
10 X, Y and Z for the available configuration of the available 
thumbnail displayed page. 

[0253] Based on each size (circumscribed rectangle ) of the 
thumbnail display page configuration in X, Y and Z directions, 
which is adjusted in the page configuration calculating unit 15, in 

15 the basic page component placing unit 64, locations that do not 
cause collision or interference between a plural number of 
thumbnail display page configurations are calculated and 
coordinates to place where the thumbnail display pages 2 within 
the space are decided. 

20 [0254] In this case, regarding the position of the thumbnail 
display page 2, it does not have to be aligned in a horizontal axis 
direction. For example, in the case where the page configuration 
is a hexagon, the position may be the one that is unlikely to loose 
a thumbnail display area due to overlaid pages, such as 

25 positioning to put the image display area 1 allover the space in a 
two-dimensional manner. 

[0255] As mentioned above, the image display device 100 can 
treat a page configuration of a non-rectangular thumbnail display 
page 2 as a non-rectangular item, and decides its position using 
30 its characteristic feature. In sum, it is possible to display the 
thumbnails in other display format to the user without loosing 
user friendliness to find an image file. 
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[0256] Also, x is set as a variable number in the formula (Formula 
1) in order for the page configuration calculating unit 15 to 
calculate a number of thumbnails per page. However, it is also 
possible to use a parameter a, b, d as a variable number other 
5 than x. 

[0257] For example, it is possible to designate a number of 
thumbnails per page, and then numbers of pixels in vertical and 
horizontal axes of the thumbnails and a distance between the 
thumbnails may be decided. In this case, according to Formula 1, 

10 the page configuration calculating unit 15 may fix prescribed 
values for k as a number of the thumbnails in a horizontal axis 
direction of the thumbnail display page 2 and x as a number of 
pixels in a horizontal axis direction for its marginal blank, and 
calculate a as a number of pixels in a horizontal axis of the 

15 thumbnails and b as a number of pixels in a horizontal axis 
between the thumbnails. 

[0258] Furthermore, using the result of the above calculation, S 
as a number of pixels in a horizontal axis direction of the 
thumbnail display page 2 can be calculated. Also, in the same 

20 way as a case the size of the thumbnail is designated, the page 
count calculating unit 17 can calculate a number of classification 
type pages from a number of thumbnails per classification type 
and a number of thumbnails per page designated. 
[0259] In addition, it is explained that the display area calculating 

25 unit 18 decides a location and a number of pixels of the 
classification type display area 5 in its horizontal axis by reducing 
another area from an area of the thumbnail display window. 
However, in stead of calculating the location of the classification 
type display area 5 and the number of pixels in its horizontal axis, 

30 it can be the same as the number of pixels in a horizontal axis of 
the image display area 1. 

[0260] Or, it may be a value based on the horizontal width of the 
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image display area 1. In this case, the value of the image display 
area calculating unit 14 may be utilized. 

[0261] In this way, the processes executed by the display area 
calculating unit 18 can be reduced. In short, the overall process 
5 efficiency of the image display device 100 can be improved. 
[0262] Also, it is explained that a classification type parameter is 
used when the sequence calculating unit 19 calculates a 
classification type display sequence. For example, in the 
explanation of the above mentioned embodiment, one example is 

10 given to show how the classification type sequence of "Aomori 
prefecture", "Nagano prefecture" and "Fukuoka prefecture" is 
calculated by using the classification parameter called "From 
north". In sum, it shows a case that a classification type 
parameter is information related to the classification type itself. 

15 [0263] However, the classification type parameter does not have 
to be related to the classification type itself. For example, the 
classification type parameter may be "From a biggest number of 
pages by each classification type". In this case, if it is assumed 
that the user inputs or selects this classification type parameter, 

20 this user's interest is in the number of the thumbnail display 
pages 2 by each classification type. 

[0264] In this case, the thumbnail display pages 2 are displayed 
in a sequence based on "a number of pages by each classification 
type". In sum, they are in a sequence corresponding to the 

25 user's interest. Consequently, they are in a sequence that makes 
it easy for the user to find an image file he is targeting to. 
[0265] Also, when the thumbnail display index 7 indicated in the 
classification type display area 5 is clicked by the user, the 
targeted page index 8 is moved on the top of the clicked 

30 thumbnail display index 7. However, the clicked thumbnail 
display index 7 itself may be changed and indicate the thumbnail 
display page 2 corresponding to the targeted page. 
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[0266] For example, a configuration or color of the thumbnail 
display index 7 may be changed. In this way, for example, it is 
further easy to have the user recognize the thumbnail display 
page 2 currently selected as the targeted page by the user is for 
5 which classification type among those subject to display. 

[0267] In addition, it is explained that the image display device 
100 draws a thumbnail, which is a scaled-down image of the 
image files memorized in the image file memorizing unit 11. 
However, it may draw a thumbnail of a moving image in stead of 

10 an image file. 

[0268] In this case, a source for extracting or generating the 
thumbnail just becomes a moving image. In short, the data 
controlling unit may have a function to extract or generate a 
thumbnail from the moving image. 

15 [0269] In this way, the image display device 100 can handle data 
files in many kinds of formats, which improves a utility value of 
the image display device 100. 

[0270] Also, in the thumbnail display page 2, it is explained that a 
file name of the image file that is an original image of the 
20 thumbnail is displayed in a thumbnail frame. However, some 
information other than the file name may be displayed in the 
thumbnail frame. 

[0271] For example, an icon that shows a season when an image 
file indicated by a thumbnail is taken can be displayed. 

25 Additionally, if the image display device 100 is, for example, 
configured to handle a moving image data as mentioned above, an 
icon that indicates a thumbnail of the moving image might be 
displayed. Also, including these icons, information displayed in a 
thumbnail frame 4 may be displayed in an untargeted page. 

30 [0272] In this way, it is possible to visually tell attribute 
information of the thumbnail to the user. In short, the user can 
easily recognize contents of a thumbnail, and consequently it 
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makes it easy for the user to find a targeted image file. 
[0273] Also, as shown in Fig. 6, it is explained that a targeted 
page is displayed in a middle of the image display area 1, and 
other thumbnail display pages 2 are displayed right and left side 
5 of the targeted page. However, it is possible to have other 
positional relationship between the targeted page and other 
thumbnail display pages 2. 

[0274] For example, the thumbnail display page 2 other than the 
targeted page may be displayed only at a right side of the 
10 targeted page, or displayed at upper and lower sides of the 
targeted page. 

[0275] In sum, if the targeted page has a maximum display area 
in the image display area 1, the thumbnail display pages 2 other 
than the targeted page may be displayed anywhere. In this way, 

is it is possible to freely design the image display area 1. 

[0276] Additionally, in the explanation of the above mentioned 
embodiment, only a thumbnail list display function held by the 
image display device 100 is explained. However, the image 
display device 100 can display an original image of the thumbnail. 

20 The following explains an overview of actions taken to display the 
original image. 

[0277] When a thumbnail within a targeted page is clicked 
through operations of the input device 300 by the user, the 
classification type drawing unit 21 accepts the click operation via 

25 the accepting unit 10. The classification type drawing unit 21 
specifies the clicked thumbnail and informs it to the thumbnail 
display page drawing unit 23. The thumbnail display page 
drawing unit 23 calls up an original image of the thumbnail from 
the image file memorizing unit 11 via the data controlling unit 16. 

30 The called up file is output to an output unit 24 by the thumbnail 
display page drawing unit 23 and displayed on the display 200. 
[0278] It is possible to have a composing unit exclusively 
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available for a process to display an original image. In this way, 
it is possible to disperse a processing load related to the display 
of a thumbnail and an original image so that processing speed can 
be improved. 
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Industrial Applicability 

[0279] An image file list display device of the present invention is 
to provide an interface managed by each page, which can be 
5 applied to image management software of a PC or to a built-in 
application of a digital still camera. Also, it can be applied to a 
user interface of a cell phone that contains a camera being replete 
with three-dimensional processes. Additionally, it can easily 
accommodate remote controlled operations from a viewpoint of an 
10 interface provided by a button. 



-59- 



